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Method of rejection of noise and interference from a received combination signal by estimation 
of the desired signal having in addition to noise and interference been distorted by a 
communication channel through which the modulated ^transmitted desired signal has been 
passed, characterized by the following steps 

a) receiving a signal as a combination of noiseyfnterference and the distorted desired signal 
through one or more antennas, 

b) separating the received signal into a rep^and an imaginary part, 

c) modeling the noise and interferenc^component as a filtered process, 

d) forming an equation for the received signal as a function of the desired signal distorted by the 
communication channel and me noise and interference component by utilizing the signal 
structure obtained in steps bj and c), 

e) selecting of values fo^the filter parameters in said equation, 

f) estimating the desired signal by calculation from said equation by means of said filter 
parameters select^a in the foregoing step. 
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Method of claim 1, . characterized in th a t in 3tep d ), said distortion caused by the 

A \ A 

communication channel is taken intq consideration by modeling the channel as a linear filter 

coefficient in said equation. 

Method of claim 2^e4r^t^uc4^^4^e-<i. in that said filter parameters and channel coefficient 
are calculated by means of a known training sequence from the equation formed in step d) by 
knowledge of the data sent by the signal in said training sequence and by knowledge of the 
statistical properties of the noise component, 

whereafter the desired signal is estimate^ mathematically by means of an equalization method. 

Method of claim 3, o h a r u c t c i izc d-&4kafr1he equalization method is carried out by means 

a \ 
of a sequence estimator using a mathematical algorithm for the estimation. 

Method of claim 3, e-h nrnrtrriz q - d in that in the filter parameters and the channel 
coefficient mathematical algorithm, the mijpiber of the parameters is selected by an order 
estimation procedure. 
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^^^^6. Method of-aay-ef claim£ 3 ^^Vrf^rt fr r \ 7 n d in4hat in the mathematical algorithm, the 



desired signal is estimated mathematically by using the maximum likelihood method for the 
equation giving the received signal, w lereby the value for the received signal giving the least 
error can be obtained without being forced to calculate the received signal for different values of 
the desired signal 




7. Method of-any-ef claimf 3 e^fg^-i 33^ jHrz~e-d-ia =&at the received signal is recreated by 
means of the channel estimate and th^ filter parameters and different values for the desired 
signal, 

10 the recreated value of the received signkl is compared with the true value for the received signal 

to obtain error values for the received s gnal, 

estimating the desired signal by selecti lg the one giving the least error for the received signal. 
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8. Method of-aay-of clairn^ Kt, 6 n -a ~- : 
received symbol sequence. 



9. Method of aay-ef claim/f 1 */?,^-h-a-«- 
M is modeled as an AR filter process. 




and channel is modelled so that the 



nrtrri?jfidin that the method is repeated for each 



otoriaedin that in-step c) , the noise and interference 



10. Method of-eny-ef claim$ l^,^haraetei*ged, in that in step c) and d) the noise and interference 



ved channel is described by an ARX model. 



11. Method of claim 9, characterized in tha t the number of filter parameters ws^fe to be 
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taken into consideration in the AR process are estimated adaptively by means of known 
algorithms. 




^ t e r Lj e- o d in that the received signal has been 



^ £^ 12. Method of any of claim| 1 -^-t** 
linearly modulated. 



^ 30 cL-13. Method of-eny-ef claim^ 1 wJrf,"c h a r a c t V r i 7 e d jfrthert the received signal has been non- 
linearly modulated, whereby after step a), thetaignal is de-rotated 
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^ £-44. Method of-aay^ef claim| 1 * J"f , e h a r- a c* e r i z e d in th at the received signal has been non- 
linearly, whereby after step a), the signal is /approximated with a linearly modulated signal, by 



means of de-rotation. 



£-15. Method of-«fty^e£ claim£ 5 characterized in tha t an adaptive order selection method 
of the process is used. 
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Method of-any of claim^ 5 *J4, oharac t c 

A 

of the desired signal is used. 



i z c d - in that a suboptimal method for estimation 



Method of-afty-e£ claim 15, c har ac 4-e-F4-g 
the adaptive order is estimated by using a thre shold test on the residuals 
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Method of any of claimf 1 7 >8;^ c - h - a r a 
method used is a recursive implementation of 

Method of-any-of claim^ 1 o h a r a o t o 
process, which is implemented in the equalizat: 



d - m - t ha t in said adaptive order selection method 



*hat each estimated model of different orders is 



Method of claim 15, e-h-a ractcr - iaed 
A 

used to equalize a number of symbols and determine the corresponding metric and using said 
metric to select said model order. 



-tp.ri zr Hin 4hn t the adaptive order selection 



he identification algorithm. 



i a o d in that prefiltering is used before the filter 



on method. 



Q 6^21. Method of any of claim| 1 *\20, c4ra-r-a c t e\ r i z e -d-ra-that oversampling is used to obtain 
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more channels thereby giving larger potential for the system. 



^ C-22. Method of -any-ef claim$ 1 ,^c-h-a-fr-a c t ft r i V e. d-i-ft-that in linearly modulated systems, the 
information of the filter is taken into consideration in the demodulation process. 

J^JO Method of afty-ef claim| 1 ^^rh a r a c t e r i 7le d4n-feat the performance of the receiver is 

improved by decision direction, whereby the decisions of the received symbols is used in a re- 
estimating of the same. 
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Apparatus for rejection of noise and interference from a received combination/signal having 
functions for estimation of the desired signal which in addition to noise ana interference has 
been distorted by a communication channel through which the modul^d transmitted desired 
signal has been passed, c haracterized by 

a) means for receiving a signal as a combination of noise, interference and the distorted desired 
signal through one or more antennas, 

b) means for separating the received signal into a rp^l and an imaginary part, 

c) means for modeling the noise and interference component as a filtered process, 

d) means for forming an equation for &e received signal as a function of the desired signal 
distorted by the communication chapiiel and the noise and interference component by utilizing 
the signal structure obtained in st^ps b) and c), 

e) means for selecting of vakies for the filter parameters in said equation, 

f) means for estimating'the desired signal by calculation from said equation by means of said 
filter parameters. 

jmMmuls f 

Apparatus of claim 24^h aracte-rizedin thfttsaid distortion caused by the communication 
channel is taken into consideration in said equation by the means for forming the equation by 

Apparatus of claim 25, characterized in that^said means for selecting of values for the 
filter parameters in said equation include mearjs^for calculating the filter parameters and channel 
coefficient by means of a known trainipgfsequence from the equation by knowledge of the data 
sent by the signal in said traininj^equence and by knowledge of the statistical properties of the 
noise component, 

the means for estimating the desired signal from said equation by means of said filter 
parameters calculating the desired signal by means of a sequence estimator. 

. Apparatus of claim 26, e 4iaracfrcriacd in - that -the sequence estimator uses a mathematical 
algorithm for the estimation. 

Apparatus of any of claim^ 24*^Jo4 i- ar r - a- c t e r i Z ^-d4n-4hat the means for modeling the 
noise and interference uses an AR filter process. 
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C 29. Apparatus of claim 28 



, ^r^vri^^ V f i 7 / H in-^w^h^ the means for modeling the noise and 




interference using an AR filter process comprises means for estimating the number of filter 
parameters worth to be taken into considers ition using known adaptive algorithms. 
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